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This paper aims to propose a perspective that can improve 
our ontological understanding of PDs. More specifically, the 
aim of the present work is to address the two following points. 
The first links two debates that are usually kept separate re-
garding some practical and philosophical aspects of PDs. The 
second explores a novel ontology for PDs. 
This first point proposes linking two debates that are usually 
considered distinct: 1) the debate within practical psychiatry 
about the boundaries of PDs (e.g. are PDs discrete or continu-
ous entities?; Bjelland et al. 2009; Broman-Fulks et al. 2010; 
Haslam 2003; Kasanin 1994; Keshavan et al. 2011; Muthén 
2006; Ruscio, Haslam and Ruscio 2006; Shear et al. 2007; 
Widiger and Samuel 2005); 2) and the philosophical debate 
around how PDs are framed in the HPC model (Borsboom 
2008; Borsboom and Cramer 2013; Fried 2015; Kendler 2012 
and Kendler, Zachar and Craver 2011). 
On the one hand, practical psychiatrists attempting to resolve 
the question of PDs’ boundaries synthesize discrete and con-
tinuous systems. Within a spectrum of symptoms, they use 
a cut-point/cut-off to demarcate boundaries between disor-
ders, and between the state of health and disordered health. 
We show that this synthesis is operational, namely, psychi-
atrists define the boundaries of PDs according to the way in 
which they are measured. On the other hand, regardless of 
their position on how PDs are framed, scholars of the sec-
ond debate at least agree that the HPC model is ontological-
ly embedded. Indeed, this model was developed for the first 
time by Boyd (1988) while attempting to resolve ambiguities 
in the definition of species as natural kinds. In recent years, 
the HPC model has been proposed as a tool for classifying 
PDs. Our proposal underlines how the synthesis of discrete 
and continuous systems, used in clinical practice, is differ-
ent from the synthesis (that we will propose) when working 
within the HPC model of natural kinds. Indeed, if in clini-
cal practice this synthesis is operational, we propose that in 
the HPC model, the synthesis is ontologically embedded. We 
propose a visualization of the synthesis between discrete and 
continuous systems within the HPC model as substantiation. 
In this article we show that, even though the classification and diagno-
sis of Psychiatric Disorders (PDs) are performed according to essential-
ist terms, the psychiatric diagnoses currently employed, (i.e., clinical 
psychiatry) do not actually meet these criteria. Diagnosis is performed 
operationally. In this paper, we suggest a change of perspective. We re-
ject essentialism relating to PDs and argue for the Homeostatic Property 
Cluster (HPC) model, which allows a greater insight into the ontology of 
PDs than the operational perspective. More specifically, we argue that the 
HPC model allows for a synthesis of continuous and discrete methods of 
understanding the boundaries between PDs. Finally, we specify in a more 
general manner, the kind of ontology we deal with when adopting the 
HPC model, arguing that this model can be viewed as a mirror device, 
reflecting the ontological features of PDs. 
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Therefore, in this article, we aim to shift from an operational 
synthesis to a new, theoretical one. By “theoretical” we mean 
a synthesis that is in some sense embedded in ontology. Con-
sidering a realist position, we believe that ontology could be 
useful in understanding, explaining and classifying PDs.
The second points explores this ontology. What does ontol-
ogy mean for PDs in the context of the HPC framework? In 
the fields of philosophy of psychology, philosophy of psychi-
atry and philosophy of mind, PDs are often conceived as on-
tologically “strange objects”. In the literature, there is some 
awareness that when dealing with PDs, naïve ideas of real-
ism fail (Jablensky 2012, 2016; Kendell and Jablensky 2003; 
Kendler, Zachar and Craver 2011; Murphy 2015; Rodrigues 
and Banzato 2015; Schaffner 2012). Therefore, the majority 
of the debate in relation to PDs in terms of philosophy of psy-
chiatry/psychology and mind could be summed up with the 
question: to what definition of reality do we have recourse 
when we talk about PDs? This is difficult to answer because 
essentialism, pragmatism (e.g., operational solutions) and 
anti-psychiatrist positions1 are just around the corner. In re-
lation to our specific topic, the question could be rephrased 
as follows: what kind of ontology do we have when we frame 
PDs within the HPC model? To avoid falling into the afore-
mentioned positions, we propose an exploration that at-
tempts to define this kind of ontology. 
Instead of continuing to follow etiological evidence, we wish 
to shift attention to the robustness of clusters of symptoms. 
In broad terms, by “robustness” we mean clusters of symp-
toms that repeat themselves several times among different 
patients. Our proposition is that the HPC model allows us to 
focus on this robustness. This alternative way of framing the 
ontology of PDs is detached from traditional – and unsuc-
cessful – etiological evidence-seeking.
The paper is organized as follows. In the second section we 
describe the operational synthesis between the discrete and 
continuous perspectives of PDs in practical psychiatry. In the 
third section, we explore the reasons why that synthesis is not 
ontologically informative. In the fourth section, we argue for 
our first proposal, namely, the fact that linking the classical 
debate relating to PDs’ boundaries (i.e., discrete/continuous 
systems of classification) with the HPC model could be a pos-
itive way of reframing that debate. In the final section, we ar-
gue for our second proposal, namely, in which sense can we 
infer more in relation to the ontology of PDs, using the HPC 
model. 
2. Psychiatric practice: the 
continuous/discrete prob-
lem and the operational 
synthesis
In mainstream psychiatric thought, PDs are most frequent-
ly considered from an essentialist perspective (Adriaens and 
De Block 2013; Deacon 2013; Haslam 2000; Wade and Hal-
ligan 2004; Whitaker 2001, 2010). In general, an essential-
ist thinker conceives PDs as having necessary and sufficient 
properties. Most of the time, these properties are identified in 
the brain as brain damage (e.g., brain lesions) or brain mod-
ification (e.g., the famous example of the spirochete bacteri-
um, see Deacon (2013); Fried (2015); Kendler et al. (2011)).2 
One of the most historically important essentialist thinkers, 
Emil Kraepelin (1856-1926), (for an overview see Jablensky 
(2012)), searched for lesions in his patients’ brains, in order 
to enucleate “disease entities” (Aragona 2015, p. 35).3
However, in clinical practice, psychiatrists do not actual-
ly embrace this perspective as it is affected by a number of 
criticalities4. Among them, and one of the most controversial 
questions at the heart of practical psychiatry, is whether PDs 
are continuous or discrete entities. In this context, clinicians 
are not essentialists. On the contrary, their solution is to syn-
thetize discrete and continuous ideas about PDs in a practical 
fashion, to make room for practical concerns (e.g., clinical 
classification)5. To be exact: in a scenario in which there is a 
scale of continuous of symptoms/signs, clinicians  operation-
ally introduce cut-points/cut-offs that enable PDs to be un-
derstood as discrete entities6. This discreetness is a necessary 
feature of clinical practice. This solution, that we will call op-
1. The more important anti-psychiatric position was developed during the 1960s (for an overview, see Cooper (2007, chapter 2); see also Rodrigues and Banzato 
(2015, p. 52)). These scholars tried to discourage the study of PDs because – they say – there is no such thing as “mental illness” (Szasz 1960, p. 113). Following 
the work cited by Cooper (2007), a paradigmatic study of the anti-psychiatrist concept was conducted by Rosenhan (1973), in relation to “pseudo-patients” 
(i.e., sane people who present themselves to a psychiatrist as insane) and underlined how psychiatrists were unable to distinguish between sane and insane 
patients (regarding this point, see also Decker (2007, p. 344)). Nonetheless, we must note recent studies which suggest that the work of Rosenhan may have been 
fraudulent. For example, Cahalan (2019) argues that the 1973 study may have misrepresented or fabricated evidence (we are grateful to an anonymous reviewer 
for suggesting this last point).
2. For a deeper analysis concerning explanatory reductionism in the study of PDs, see Borsboom, Cramer and Kalis (2019).
3. We should nevertheless point out that Kraepelin, in later life, questioned the accuracy of his former, essentialist assumptions. In relation to this point see, 
Kraepelin (1913, p. 345) quoted in Decker (2007, p. 356); we are grateful to an anonymous reviewer for suggesting this point.
4. One of the major criticalities of this approach is that, to date, no empirical evidence supports the idea of PDs as brain damage or brain modifications. For more 
philosophical critics to this approach see, Bolton (2012); Deacon (2013); Fried (2015); Kendler, Zachar and Craver (2011); Zachar et al. (2015).
5. For an analysis of the difference between validity and utility, see Kendell and Jablensky (2003) and Jablensky (2016).
6. In light of the theoretical character of the present work, we do not focus on the quantitative statistical analysis of psychiatric disorders. For such an analysis, 
see Muthén (2006); for an analysis of taximetrics approaches, see Ruscio, Haslam and Ruscio (2006); for a more technical discussion, see Walters, McGrath and 
Knight (2010); for the application of a taxometric approach (MAXEIG, MAMBAC and LMODE) to a specific example (anxiety sensitivity), see Broman-Fulks et al. 
(2010). See also Haslam (2003).
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erational synthesis, is a solution dictated by practical neces-
sity (i.e., the necessity of clear and discrete classification for 
diagnosis and treatment) and not by some sort of ontological 
exploration. In the following we will illustrate three examples 
that highlight this tendency toward such operational synthe-
sis in practical psychiatry. Our goal is to underline how this 
kind of synthesis is not an informative one, as regards the 
nature of PDs; it does not add anything to our ontological un-
derstanding of PDs. On the other hand, we think improving 
ontology is essential in the study of PDs insofar as the im-
provement provides us with a new way of seeing, explaining 
and classifying PDs.
A famous example concerns the indistinct (or “fuzzy”) bound-
ary between schizophrenia and bipolar disorder, which Krae-
pelin was the first to highlight. In 1933, Kasanin7 attempted 
to resolve this by introducing the intermediate “schizoaffec-
tive disorder”. Widiger and Samuel (2005) describe it as the 
“grey area between schizophrenia and mood disorders” (p. 
496). According to DMS-III, schizoaffective disorder was in-
troduced “for those instances in which the clinician is unable 
to make a differential diagnosis with any degree of certainty 
between Affective Disorder and either Schizophreniform Dis-
order or Schizophrenia” (APA 1980, p. 202). However it is 
“perhaps paradoxical to create a distinct clinical entity that 
demarcates the overlapping and nebulous area between two 
other disorders” (Widiger and Samuel 2005, p. 496); see also 
Jablensky (2012, p. 82) and Keshavan et al. (2011). While the 
introduction of schizoaffective disorder could have simplified 
classification, it did not resolve the problem because it was 
never unanimously accepted. Other proposals were subse-
quently developed but they only confused the matter (see Ja-
blensky (2012, p.82)). We conceive the category of schizoaf-
fective disorder as operational because it was only created to 
fit the aims of clear and discrete classification. In addition, 
this operational modification is unsatisfactory insofar as it 
was not unanimously accepted. Consequently, it does not 
lead to a homogenized diagnosis.
Our second example is drawn from Keshavan et al. (2011). A 
statistical study of 762 patients with signs and symptoms of 
both schizophrenia and bipolar disorder was conducted, to 
analyze the overlap between disorders. 
Using the “Schizo-Bipolar Scale” – a dimensional scale based 
on four categories – Keshavan et al. identified the following: 
(a) bipolar (243 patients); (b) schizoaffective bipolar (119 
patients); (c) schizoaffective depressed (59 patients) and (d) 
schizophrenia (341 patients). This showed that in the case of 
these disorders there is “a hybrid conceptualization model 
with a representation of cases with prototypic schizophre-
nia or bipolar disorder at the extremes, but a large group of 
patients on the continuum between them that traditionally 
would be considered schizoaffective” (p. 1). 
We have to specify that bipolar, schizoaffective dipolar, 
schizoaffective depressed and schizophrenia, are categories 
by the DSM-IV-TR.8 To assign the patients to one of these 
four categories, the authors used the Structured Clinical In-
terview (SCID) for DSM-IV-TR (Keshavan et al. 2011, p. 3). 
The SCID is a first person, semi-structured interview that 
permits clinicians to diagnose PDs within the DSM schema 
(this is the case in the DSM-IV-TR). The SCID is mainly based 
on reliability (Glasofer, Brown and Riegel 2015, p. 2-3). The 
interview does not consider the ontology of patients’ PDs, but 
rather was developed to assist clinicians in accurately clas-
sifying patients in light of the available DSM classifications. 
After undergoing SCID, the diagnosis of patients is defined 
in terms of DSM categories. The authors will then make an 
assessment of the disease in terms of DSM categories on the 
scale – the Schizo-Bipolar Scale – in order to evaluate the 
range of continuity between these different categories. In this 
example, the operational element of the diagnosis resides in 
the SCID interview process. This permits the assignation of 
discrete and fixed categories in DSM-IV-TR classification in 
relation to patients, who present a continuum of symptoms, 
without recourse to ontology.9
The third example comes from Bjelland et al. (2009). They 
attempt to formulate an operational synthesis by deploying 
empirical evidence. They argue that discrete and continuous 
approaches might be considered complementary, not dichot-
omous, and use a dimensional scale (continuous) called the 
Hospital Anxiety and Depression Scale (HADS) in which the 
boundaries between depression and anxiety disorder over-
lap. The HADS is divided in two sub-scales: HADS-A which 
is specific to anxiety disorder and HADS-D which is specific 
to depression.
The HADS consists of questionnaires for patients with un-
certain diagnoses. Bjelland et al. (2009) used a large popu-
lation sample: 60,869 patients with uncertain diagnoses. 
HADS-A contained questions concerning restlessness, worry 
and panic attacks; HADS-D contained questions concerning 
anhedonia (inability to feel pleasure during usually satisfying 
activities), psychomotor retardation, and depressive states. 
7. See the republished version of Kasanin (1994).
8. The Diagnostic and Statistical Manual of Mental Disorders (DSM) – published by the American Psychiatric Association (e.g., APA 1980, 1994) – is of the most 
used classification systems of mental disorders. The DSM-IV-TR is one of the more recent versions of this. For a historical and philosophical analysis of different 
editions of DSMs, see Aragona (2015); Cooper (2005); Frances et al. (1993); Grob (1991); Kendler and First (2010); Tsou (2011).
9. We need no further details concerning the SCID interview because it serves only as a guide to diagnose disorders in the DSM systems of classification. In light 
of the fact that DSMs are not systems of classification based on ontological assumptions (see for example, Zachar et al. (2015)), we infer that the SCID interview 
does not move toward ontology either.
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Patients could answer on a scale from 0 (symptom not pres-
ent) to 3 (symptom present). If the score of one or both of 
the two sub-sections (HADS-A, HADS-D) was greater than or 
equal to 8, then the patient was diagnosed as suffering from 
depression (HADS-D ≥ 8), anxiety disorder (HADS-A ≥ 8), 
or both (HADS-D and HADS-A ≥ 8). A score of 8 identified 
a cut-off (or cut-point), marking a discrete point along this 
continuous scale. Possible results were: (a) depression, (b) 
anxiety disorder, (c) comorbidity, (d) no disorder. The au-
thors concluded that a complementary approach – consisting 
of the HADS in combination with precise cut-offs – is neces-
sary for an accurate diagnosis.10
These three examples clearly show how the synthesis be-
tween discrete and continuous definitions is operational. 
This reflects clinical necessity (i.e., the need for clear and dis-
crete classifications) and the way in which clinicians measure 
PDs (i.e., a spectrum of symptoms is measured and the PD 
defined as occupying a specific range).
 
Figure 1. The distributions of HADS-A and HADS-D scores. 
The dimensional symptoms (spectrum of symptoms) are 
represented as a carpet of points. “The cutting lines” delimit 
specific areas that correspond to specific PDs (modified im-
age by Bjelland et al. (2009)).
Figure 1 (which originates from the third example of the work 
of Bjelland et al. (2009) visualizes the operational synthesis. 
Continuity is exemplified by the spectra of symptoms and dis-
creetness by the cut line delimiting specific disorders11. The 
cut lines are the conventional element of the classification. 
Let us underline that conventional classifications are not nec-
essarily arbitrary: they reflect practical aims and constraints 
(e.g., social, practical and medical). Nevertheless, they are 
not ontologically informative. In the next section we justify 
this last assertion.
3. The operational synthesis 
is not an attempt to further 
ontological exploration
Besides the problems relating to this approach (e.g., the grey 
area between disorders in the first example and the absence of 
ontological conclusiveness in the second) our criticisms focus 
mainly on arguments that the operational synthesis does not 
enable understanding of the ontology of PDs. We justify this 
assertion by linking the operational synthesis (established 
in the examples in section 2) with the philosophical position 
of “practical kind”, first developed by Zachar (2000). Let us 
consider Haslam’s (2002a) definition of “practical kind”, 
which is particularly clear and is in line with Zachar’s idea:12
“In the case of what I call practical kinds, there is no underly-
ing discontinuity, so although imposing a diagnostic bounda-
ry is arbitrary in principle, there are practical constraints on 
the boundary’s placement” (Haslam 2002a, p. 206).
In relation to practical kinds, boundaries are recognized out 
of clinical necessity – even in the absence of underlining dis-
continuity. Haslam attempts to suggest – as we have correctly 
understood – ways of recognizing the differences between the 
internal (e.g., ontological) and external (e.g., the social, prac-
tical, medical) dimensions. From a practical perspective, the 
“diagnostic boundary” is arbitrary in the sense that it does 
not reflect underlying discontinuity, yet since it reflects so-
cial/practical/medical constraints, at the same time, it is not 
arbitrary. Therefore, for Haslam the boundaries of practical 
kinds are ontologically arbitrary (because we do not know the 
inner structure of a PD) but not “externally arbitrary” (be-
cause they are based on social/practical/medical rationales). 
As already discussed, the operational synthesis is the clinical 
practice of adding a cut-point within a spectrum of symp-
toms. As already mentioned, the word “operational” refers to 
the fact that psychiatrists define PDs’ boundaries by the way 
in which they measure them (i.e., they measure a spectrum of 
symptoms and then define PDs as occupying a specific range). 
This methodological approach present within clinical prac-
tice could be linked to the philosophical account of “practical 
kinds” by Zachar (2000). In the spirit of an instrumentalist 
approach to science (Dewey 1925; James 1907), Zachar’s ac-
10. A similar conclusion is also reached by Shear et al. (2007): “we believe that the most useful approach would be to add cross-cutting anxiety assessments to the 
existing categorical system” (p. S59).
11. However, more recent research has been moving toward a “staging model” which claims that different points along the continuum might be used to select 
precise treatment strategies.
12. We should note that their position concerning practical kinds is not exactly the same. While for Zachar, the concept of practical kinds is the main concept that 
“subvert[s] the opposition of natural and artificial kinds” (Haslam 2002b, p. 204), for Haslam practical kinds are “just one of several kinds of kinds” (ibid.); see 
also Haslam (2002a). However, this difference does not affect our general argument because the broad definition that follows is actually shared by both authors.
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count states that the purpose of classification is the achieve-
ment of scientific goals, including reliable diagnoses (Kend-
ler, Zachar and Craver 2011, p. 1146). More specifically, the 
account focuses on reliability13 by leaving out validation14 (see 
also Rodrigues and Banzato (2015, p. 55)). Kendler, Zachar 
and Craver (2011) underline that for pragmatists, if “we can 
describe how [patients] will behave, detail how they came to 
be that way, integrate the disorder category with well-tested 
theories in genetics, physiology and cognitive science, and 
also cure the disorder, then, the pragmatist insists, nothing 
important is added by claiming: ‘in addition to all that, the 
disorder is real’” (Kendler, Zachar and Craver 2011, p. 1146), 
referring to Fine (1984).15
In this last quotation is an important commitment to prag-
matism that could be useful to our discussion. In pragma-
tists’ work, ontology does not matter: their lines of enquiry 
are guided by practical outcomes; whether their enquiries are 
ontologically descriptive or not, is a secondary and contin-
gent consequence. Indeed, in Haslam’s definition of practical 
kinds, the only constraints described are external and prac-
tical. Ontology is not referred to!16 Nevertheless, care must 
be taken when making claims relating to pragmatists’ rela-
tionships with ontology. Even if their direction is driven by 
a “pragmatic engine”, this does not mean that their achieve-
ment precludes ontological implications. For pragmatists, 
any ontological achievements are contingent. By contrast, for 
realists, ontology guides the research.
We believe that what we described as an operational synthesis 
(section 2) is connected with the work of pragmatists such as 
Zachar. This link serves our thesis. Indeed, the cut-point in a 
continuum of symptoms/signs – which we called operational 
synthesis – is not dictated by the effort to discover features 
of the real world, but to achieve clinical goals in the light of 
examined cases.17 In respect of this, ontological improvement 
would only ever be a secondary and contingent consequence. 
If we accept the pragmatic approach that regards ontology as 
contingent, as well as the idea that our operational synthesis 
could be seen as a pragmatic methodology, then we can also 
reasonably affirm that the synthesis is ontologically contin-
gent too. Thus, we argue that while the operational synthesis 
is pragmatically applicable, it is not ontologically informative.
To sum up, we have highlighted that in clinical practice, psy-
chiatrists are not committed to an essentialist perspective. 
On the contrary, to achieve scientific goals they use pragmat-
ic expediency. We have identified what we call an operation-
al synthesis in classifying PDs. Furthermore, by linking this 
particular synthesis with the pragmatic approach proposed 
by Zachar, we argued that this synthesis does not improve the 
ontological understanding of PDs.
The purpose of this article is to propose a line of enquiry with-
in which ontology is the main guide. More specifically, we aim 
to answer the classic question of whether PDs’ boundaries are 
continuous or discrete entities, using the HPC model, which 
was initially developed within the philosophy of biology. Be-
fore entering into details, it is necessary to understand where 
our proposal is best located within the existing literature re-
lating to the philosophy of psychiatry.  
3.1. The positioning  
of our proposal within the 
existing literature in the 
philosophy of psychiatry
The application of the HPC model to PDs is not new; nu-
merous authors have already discussed it (Borsboom 2008; 
13. The term “reliability” refers to the capacity of clinicians to use technical words for the same things/phenomena in different clinical contexts (Aragona 2015, p. 
36). Roughly, an acceptable level of reliability reflects the fact that different clinicians in different contexts would agree on diagnostic criteria and consequentially, 
with similar patients, they would provide similar diagnoses.
14. n this context, “validity” is intended in its general sense: “validity is supposed to be about what is really there” (Murphy 2015, p. 60). In section 5, we give a 
more sophisticated definition of validity, derived from Aragona (2015). For a general perspective on the most recent studies into validation, see the collective book 
by Zachar et al. (2015).
15. Clarification is needed here. In the quote by Kendler, Zachar and Craver (2011, p.1146) that refers to Fine (1984) it seems that treatments, positive cures and 
other scientific goals are  around the corner. However, this is not at all obvious. For this reason, we separate two steps: the grouping of classifications and the 
selection of treatments. These are two different things , spatially and temporally separate. In the present context, when we write that a diagnosis “works”, we refer 
only to the pragmatic idea of creating adequate classifications in light of examined cases to help select the relevant treatment. We omit the question as to whether 
these treatments “work” because this does not permit us to make theoretical statements – treatment efficacy is particularly dependent upon empirical variables.
16. An objection could be raised here. Within the definition of practical kinds, ontology is mentioned: “[…] there is no underlying discontinuity”. Even if “there is” 
appeals to ontology, the following “no” reflects a negation of it. Therefore, no positive meaning is attributed to ontology, concerning the definition of the practical 
kinds under proposal.
17. On the contrary, one could object that the work of pragmatists is ontologically embedded for reasons other than contingent reasons. Since clinical goals are 
based on examined cases, the conviction that the classifications they are making reflect certain features of the external world (i.e., features of human beings) 
could be reinforced. We answer this by saying that this is a general objection to pragmatic approaches – not specifically to our arguments. We concur by stating 
that the examined cases could tell us something about the ontology of PDs (we will specify in which sense in sections 4 and 5); the problem is that the ontology 
of PDs does not figure among the main goals of pragmatists (see the previous part of this section). In addition, our proposal could be seen as additional and 
not substitutive to the operational/pragmatist perspective. We try to figure out the ontology that pragmatics “leave out” (but which they usually do not refute) 
during investigations into PDs.
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Borsboom 2017; Borsboom and Cramer 2013, Fried 2015, 
Hauswald and Keuck 2017; Kendler 2012; Kendler, Zachar 
and Craver 2011; Tabb 2019; Tsou 2016). 
In general, as summarized by Hauswald and Keuck (2017, p. 
101), two different attitudes in the study of PDs can be identi-
fied. On the one hand, there are the “optimistic” authors who 
maintain that the process of classifying PDs is a “journey to-
wards even greater epistemic accuracy and scientific adequa-
cy” (Hauswald and Keuck 2017, p. 101; Murphy 2006, 2015; 
Tsou 2016). On the other hand, “pessimistic” authors (Bolton 
2008, 2012) affirm that there is no possible means of objec-
tively classifying PDs. 
Scholars who discuss PDs and the HPC model, could be locat-
ed in the “optimistic” framework because the majority write 
constructively on this topic (i.e., they have a generally posi-
tive attitude in applying the HPC model to PDs). Neverthe-
less, there remains an important difference, for while certain 
authors imply the idea of underlying mechanisms18 in their 
accounts (Kendler, Zachar and Craver 2011), others do not 
(Borsboom 2008, 2017; Borsboom and Cramer 2013, Fried 
2015). 
This difference is fundamental as it gives rise to different 
metaphysical positions. While the former presupposes that 
the real structure of PDs has to be examined by means of cer-
tain mechanisms (e.g., neurological, biological, physiological, 
etc.) underlying property clusters, the latter proposes that 
this structure has to be researched at different levels (e.g., 
the property cluster level). We concur with this second line 
of research.
If it is true that the way in which we approach PDs through 
the HPC model – believing that they can say something pos-
itive about their ontology – could be seen as “optimistic”, 
we are, nevertheless, “pessimistic” in relation to the main 
direction (i.e., etiological research or the search for underly-
ing mechanisms) of the research. We are skeptical about the 
possibility that etiological/biological causes for PDs will be 
discovered (regarding this point, see also Borsboom, Cramer 
and Kalis (2019)). More explicitly, the chief difference in our 
work, compared to that of other research, is our proposition 
of a clear-cut metaphysical position. Indeed, we propose an 
HPC model for PDs that presents a new conception of ontolo-
gy (sketched in section 5) which does not need to incorporate 
any underlying mechanisms.
The HPC model was initially developed as an alternative to 
the essentialism of biological species as natural kinds. More 
specifically, a species was described as a cluster of properties 
with underlying mechanisms19 that “homeostatically” main-
tain these properties. This type of description helps to avoid 
the use of necessary and sufficient properties, which, for the 
concept of species, was difficult to understand. By means 
of this new ontological view in relation to kinds (clusters of 
properties, underlying mechanisms), this model did provide 
new ways of elaborating on inductions and explanations.20 
We propose that we can visualize a synthesis between discrete 
and continuous boundaries within this model. If the model 
is committed to a certain type of ontology, consequentially, 
the proposed synthesis will be affected by this ontology too. 
The questions concerning the type of ontology we are dealing 
with, when we discuss the HPC model in relation to PDs, will 
be the second original idea of the paper. In light of the density 
of the argument, we propose the following organization: 
1. we provide a brief overview of the HPC model and its ori-
gins (section 4.1);
2. we outline the problem that occurs when extrapolating this 
model from the domain of the philosophy of biology, to the 
domain of the philosophy of psychiatry (section 4.2); 
3. we illustrate in which sense the HPC model implies a syn-
thesis between the discrete and continuous systems of classi-
fication (section 4.3);
4. we argue why this proposal matters for the purposes of 
understanding and classifying PDs (section 4.3);
5. once the HPC model has been embraced, we specify which 
kind of ontology it provides for PDs (section 5).
18. We have to note that the status of the underlying mechanism is interpreted differently. For example, Tsou (2016, p. 410) writes that the idea of underlying 
mechanisms is implied in Boyd’s account. On the contrary, Tabb (2019, p. 2185) states that Boyd’s proposal is a “metaphysically permissive account” that does not 
require any “metaphysically-demanding underlying mechanisms” (ibid.). Furthermore, Tabb (2019) specifies that in Kendler, Zachar and Craver (2011), there 
exists a synthesis between Boyd’s model and the recent idea of mechanisms, developed by Craver (2007, 2009). However, ultimately, what did Boyd originally 
write? In a 1999 paper he wrote: “[t]heir [a family (F) of properties] co-occurrence is the result of what may be described as homeostasis: either the presence of 
some properties tends to favor the presence of others, or there are underlying mechanisms that tend to maintain the properties in F, or both” (pp. 143-144), quoted 
by Tsou (2016, p. 410) with emphasis added). The “or” in this quote is evidence that the author left open the possibility (at least in the quoted paper) of being more 
or less metaphysically demanding of mechanisms.
19. In the main text we explicitly state that the underlying mechanisms are characteristic of the HPC model, as this is the dominant interpretation in the literature 
of the philosophy of biology.
20. More specifically, the epistemological element of the HPC could be traced back to the accommodation thesis by Boyd (1999), postulating that “the theory 
of natural kinds is about how schemes of classification contribute to the formulation and identification of projectable hypothesis” (p. 147). If we assert that the 
ontological element of the HPC model relates to knowing kinds that say something about the world, the epistemological element relates to the inductions and 
explanations (e.g., projectable hypothesis) that this knowledge allows us to carry out. In addition, “kinds useful for induction or explanation always require that 
we accommodate our categories to the causal structure of the world” (1991, p. 139), namely, ontology always comes first. Only with ontologically-embedded kinds 
can we have proper inductions or explanations.
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4. Our first proposal:  
linking the classical  
discrete/continuous debate 
with the HPC model
4.1. The HPC model  
of natural kinds
The HPC model was developed within the discipline of the 
philosophy of biology (Boyd 1988, 1991; Ereshefsky 2007; 
Ereshefsky and Reydon 2015; Wilson, Barker and Brigandt 
2007). It was proposed specifically in order to resolve the 
problem of biological species being conceived as natural kind, 
which can be summarized by the impossibility of characteriz-
ing species using the necessary and sufficient proprieties. The 
HPC model – proposed for the first time by Boyd (1988) – ac-
cords a central role to the clusters of properties, rather than 
relating to a single property. Indeed, in this model, a single 
property is neither necessary nor sufficient to identify a mem-
ber of a kind/a species (see also Boyd (1991, p. 141)). Rather 
it is the clusters that identify a member of a kind/a species. 
For example, if species, K, has the cluster of properties {A; B; 
C; D; E} and organism, Z, presents only, e.g., {B; C; E} and 
another organism, Y, presents only, e.g., {A; B; D}, according 
to the HPC model, both Z and Y share an element of the same 
clusters, therefore, they could be part of the same species/
kind.21 The conditions of necessity and sufficiency are shift-
ed from a single property to a cluster of properties. Through 
this shift, “necessity becomes more general” and “sufficiently 
becomes more varied” (Wilson, Barker and Brigandt 2007, p. 
197). Since the cluster is more flexible concerning the identi-
fication of a member of a species, as a consequence, the HPC 
model is often conceived as an anti-essentialist model (see 
Wilson, Barker and Brigandt (2007)). The HPC model has 
since been applied to other biological objects (e.g., genes), 
(see Wilson, Barker and Brigandt (2007).
4.2 The extrapolation  
problem
To this point we have observed that the HPC model of natu-
ral kinds was originally used by Boyd to categorize biological 
species. However, more recently, it has also been used to cat-
egorize PDs in order to avoid mainstream essentialist think-
ing in psychiatry. Borsboom (2008), Borsboom and Cramer 
(2013), Fried (2015), Kendler (2012) and Kendler, Zachar 
and Craver (2011) have already taken steps in this direction 
(see section 3.1). Nevertheless, before entering into detail, we 
wish to stress a more fundamental problem that arises when 
we extrapolate a model from one domain of studies and ap-
ply it to another. This problem – that we will call the extrap-
olation problem – has never been properly addressed with 
regard to the application of the HPC model to PDs. Yet it is 
a key point of discussion, as the correct conceptualization of 
PDs in the HPC model depends on this preliminary extrapo-
lation. As a result, we will explore this in greater depth. 
As previously mentioned, the key aim of the HPC model is to 
use clusters to propose an alternative to essentialist perspec-
tives. However, no consensus exists in the literature in terms 
of applying this to PDs. There is a grey area in the literature, 
concerning the way in which the HPC model may be applied 
to PDs.  
Firstly, the HPC model was developed in relation to the prob-
lem of biological species as natural kinds. However, debate 
rages as to whether PDs should be conceived as natural kinds 
or not. To date, it appears that the debate is a dead-end (for 
references and details, see section 5). Therefore, applying the 
HPC model to PDs as if they were natural kinds is problem-
atic.
Secondly, it is not clear what the properties of the cluster re-
fer to, though various proposals have been presented. For ex-
ample, Boorsboom (2008) elaborates a variant of HPC that 
he calls “causal system perspective” in which the network of 
symptom-symptom causations specifies and represents a spe-
cific PD. Other conceptions of the properties of PDs could be 
schematized as follows: (a) they belong to different explana-
tion levels (biological, psychological and cultural; see Kendler 
(2012) and the example relating to alcohol dependence), (b) 
they may be different types of entity (causal relations, mecha-
nisms, dysfunctions, signs, symptoms), (c) they show hetero-
geneity in causal reciprocity (Boorsboom 2008).
Thirdly, the question concerning the underlying mechanisms 
is not clear. Since the role of these mechanisms in Boyd’s ac-
count is quite ambiguous, its extrapolation in terms of PDs 
will also be ambiguous (see note 18). 
In light of these heterogeneities, it might prove difficult to 
avoid errors (e.g., incorrect models) arising when a model that 
belongs to a specific field is extrapolated and applied to a dif-
ferent field, without accurate preliminary analysis.
21. This model is obviously a model based on degrees of similarities: the fact that organism, Z, is part of a species/kind, K, depends on the degree of correspondence 
between the cluster of Z and the “prototype” group of the species/kind, K. An objection is raised by asking, how many properties are necessary and sufficient to 
allow Z to be part of K? Nevertheless, we believe that this question is linked more specifically to empirical evidence than theoretical discussion. For this reason, we 
do not consider this objection essential to our argument (for a critical analysis, see Wilson, Barker and Brigandt (2007)).
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Nevertheless, a recent update – the “network of symptoms” – 
to the HPC model proposes what we will call a “deflation” of 
the properties of the network (Borsboom and Cramer 2013). 
This simplifies the model by minimizing the concepts that have 
to be extrapolated. The basic idea is that a network of nodes, 
connected through a set of symptom-symptom causal relation-
ships (p. 96; p. 101) makes up the core of the model. For exam-
ple, in the framework of the network of symptoms, insomnia 
and fatigue (two symptoms of major depression) are depicted 
in causal relationships (insomnia → fatigue), see Borsboom, 
Cramer and Kalis (2019, p. 4). Attention is focused on symp-
tom-symptom relationships, rather than on underlying or in-
terdependent mechanisms, processes, dysfunctions or signs. 
Since the concepts (nodes, connections) are simple and are 
based on the general idea of a “network”, the use of this model 
does not require extensive prior knowledge; problems deriv-
ing from extrapolation are minimized. Indeed, this theoretical 
shift from heterogeneous to specific property (i.e., symptoms) 
is corroborated by empirical evidence which underlines the 
robustness of these networks in terms of relationships, and 
elaborates upon a classification referring solely to these rela-
tionships, for example see Boorsboom and Cramer (2013). In 
the next section, in which we illustrate the geometrical met-
aphor, we propose the HPC model according to the terms of 
Borsboom and Cramer (2013)22 because it is not embedded in 
metaphysics, as is the classical HPC model of natural kinds. 
More specifically, the HPC model, conceived as a network of 
symptoms, is not metaphysically committed to the idea of PDs 
as natural kinds, since it is a model based solely on nodes and 
lines. We will return to this in section 5. Currently, it suffices to 
note that the need to distance PDs from metaphysics is shared 
by many contemporary scholars (Cooper 2012).   
4.3 The geometrical meta-
phor: the continuous and 
discrete synthesis within 
the HPC model
In this section we will illustrate how the HPC model im-
plies a synthesis between discrete and continuous systems 
of classification, using Venn diagrams.23 Specifically, we will 
assume that clusters of properties can be visualized as ge-
ometric sets. 
Nevertheless, in light of the discussion in the present section, 
we are now aware of the fact that when we conduct an ex-
trapolation, it is not free from theoretical consequences. For 
this reason, we will use the already described “deflated” HPC 
model by Boorsboom and Cramer (2013), namely, the net-
work of symptoms to illustrate our idea of synthesis in this 
geometric visualization.
As a simple geometric metaphor, the HPC model (as a net-
work of symptoms) points to the constitutional idea of syn-
thesis between continuity and discreetness. If the HPC model 
is visualized as a Venn diagram (figure 2), each set can be 
associated with a disorder. The letters are the symptoms; 
the arrows are the symptom-symptom relationships and the 
intersection between sets is the geometric illustration of co-
morbidity – which becomes an inherent feature of the land-
scape, rather than a flaw in the classification system.24 
Indeed, if we consider the HPC model as a geometric met-
aphor, we can view how the characteristics of both contin-
uous and discrete approaches are at play. Sets conceived as 
a circular (closed) line visually evidence the discreteness of 
the cluster and consequently, the discreetness of PDs. The in-
tersection of sets clearly marks out comorbidity and provides 
the continuous element of the perspective.
22. We will specifically use the account of Borsboom and Cramer (2013) in relation to the HPC model in the next section. Nevertheless, even if in the last section of 
the work we continue to refer to this account, we left open the possibility of integrating the HPC model with other non-metaphysically embedded accounts of this.
23. Venn diagrams illustrate all possible relationships between elements inside different sets. The elements of the sets are usually represented as points (or in our 
case as letters, see figure 2) on a plane and sets within a closed curved line. When two sets overlap, and there are elements in the overlapping space, this means 
that elements are shared by two different sets. In our specific context, elements represent symptoms and when two sets overlap and there are symptoms in the 
overlapping space, this means that those symptoms are shared by both sets. Sets can represent disorders, disorder concepts or a sub-cluster of symptoms (see 
figure 2).
24. For a different interpretation of comorbidity, see van Loo et al. (2012). In this study, the authors specifically argue for considering comorbidity in a positive 
sense, “as a validator for reclassifying PDs” (p. 748).
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Figure 2. The HPC model as a Venn diagram. Letters are 
symptoms, arrows are symptom-symptom relationships 
(qualitatively pointing toward the right cluster only). Sets’ 
boundaries bearing the same mark, represent the same dis-
order concept; smaller sets with the same mark represent 
the sub-cluster of that disorder (i.e., possible symptoms of 
patients). Sets with different marks represent different dis-
orders. The continuous element of the HPC model is viewa-
ble as the intersection between sets; the discreteness of the 
HPC model is viewable as the sets themselves. 
This geometric metaphor shows how a synthesis between dis-
crete and continuous systems is implied in the HPC model. 
However, why is this geometrical metaphor significant for 
the discrete/continuous debate? More specifically, why does 
visualizing the discreteness and continuity in the HCP model 
help us? To answer this we (1) underline why the HPC model 
is conceived by researchers as an effective model for the clas-
sification of PDs; (2) sketch out the implications as to how PD 
boundaries are viewed in light of this “new” synthesis.
1. According to Kendler, Zachar and Craver: “what is needed 
is a scientific model of classification that accommodates vari-
ability in members of the kind, multiple etiologies, and prob-
abilistic interactions between causes and outcomes” (Kendler, 
Zachar and Craver 2011, p. 1147). The HPC model, conceived, 
e.g., as a network of symptoms, appears to be an effective 
means of classifying PDs from an epistemological perspec-
tive (as an anti-essentialist model, it is a cluster of properties 
which focuses attention on symptom-symptom relationships, 
etc.) and an empirical one (it is in line with statistical data; 
see Boorsboom and Cramer (2013)). In this regard Kendler, 
Zachar and Craver assert that “although it is perhaps too ear-
ly to make psychiatric classification fit [H]PC kinds, such an 
approach offers the most promising answer to the question 
of what kinds of things psychiatric disorders are” (Kendler, 
Zachar and Craver 2011, p. 1149).25 This is the context in which 
our proposal fits. Indeed, from an optimistic perspective we 
can reasonably assert that through this theoretical synthesis, 
a dead-end debate (or, at least, a very controversial one) con-
cerning the boundaries of PDs, becomes linked to a well-quot-
ed and fresh model in the studies of PDs – the HPC model. In 
addition, we recognize it as a wholly new non-operational way 
of thinking about PDs and their boundaries, namely a model 
that is ontologically informative (i.e., for the kind of ontology 
the HPC yields, see section 5).
2. The operational synthesis leads to arbitrary26 boundaries 
between PDs. However, although the line of enquiry is to dis-
cover the reality of the world, the operational synthesis can 
only accomplish scientific aims. If something “real” is discov-
ered, it is only a secondary and a contingent consequence (see 
section 3). By contrast, the theoretical synthesis by the HPC 
model leads to explicative boundaries which tell us something 
about PDs and permits us to formulate epistemological and 
ontological questions. Furthermore, instead of asking whether 
“we have to carve the nature at its joint” (a typical question 
from an essentialist perspective, see Khalidi (1993)) or wheth-
er there is “a continuum between disorders or fixed boundaries 
between them” (cf. the continuous/discrete debate, section 2) 
it is more appropriate to ask “what are the ontological impli-
cations if we assert that the joints are themselves fuzzy?” (see 
also Boorsboom and Cramer (2013)) and “how can we improve 
the HPC model in light of the nature of these boundaries?” It 
is important to stress that “fuzziness” in the continuum/dis-
crete debate is conceived only within the context of continui-
ty, and is solved by elaborating an operational solution. From 
an essentialist perspective, the “fuzziness” of PDs’ boundaries 
blocks explanation and, consequently, classification. From nei-
ther perspective are “fuzzy boundaries” part of the explanation 
of PDs. By contrast our theoretical synthesis accords them an 
explanatory role and offers a new ontological means of consid-
ering them.
These arguments show that if one wants to discuss ontolo-
gy, the HPC model’s theoretical synthesis is better than the 
operational synthesis. Indeed, in the former, the discovery 
of something real is the major guide of the research; in the 
latter it is not, having only the guide of pragmatic aims. In 
the remaining sections of this work, we will explore the kind 
of ontology we are dealing with when we approach PDs from 
within an HPC framework.
5. Our second proposal: the 
ontology of HPC compared 
to PDs
We have specified how the HPC model could be seen as an 
25. Even if we share the authors’ optimistic vision of the HPC model, we do not believe that detecting underlying mechanisms are an essential element of the 
classification of PDs (see section 3.1).
26. Clarification is needed. When we defined the practical kinds (section 3) we referred to the arbitrariness between external and internal dimensions of the kinds. 
Instead, this reference to arbitrariness is between operational/theoretical synthesis and ontology.
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alternative to essentialism and how it could imply the syn-
thesis between discrete and continuous systems, i.e., if we 
conceive of the HPC model geometrically, the sets conceived 
as a circular (closed) line visually evidence the discreetness 
of clusters (discreetness of PDs), and the intersection of sets 
visually evidence the continuous element of the clusters (e.g., 
the comorbidity of PDs, see section 4). Once the HPC model 
has been adopted, what is the PDs ontology we end up with?
At this point we have to remember (again) that the HPC mod-
el was developed in the literature of the philosophy of biolo-
gy – specifically in relation to the problem of species (Boyd 
1991). As already stressed in section 4.2, it is important to 
bear in mind that applying this model to PD classification 
is an extrapolation. We have taken a model from one field 
(philosophy of biology) and uncritically applied it to another 
(philosophy of psychiatry). To date, little attention has been 
paid to this in the literature of the philosophy of psychiatry. 
However, we think it is central to the present discussion. 
Apart from the aforementioned consequences of conceiv-
ing of PDs as natural kinds (which is considered problem-
atic), the heterogenetic conceptualization of PDs’ properties 
(namely the fact that there is no agreement between scholars 
regarding what kind of “stuff” the properties of HPC – in the 
context of PDs – should correspond to) and the ambiguous 
concept of underlying mechanisms (see section 4), another 
consequence of this extrapolation concerns ontology. Within 
the philosophy of biology there is (almost) no ambiguity con-
cerning references to ontology: all scholars agree that – for 
example – molecules, cells, lions and frogs are objects that 
exist in the world independently of our minds. Furthermore, 
in this field of study, there is a general consensus that all bio-
logical objects can be reduced (in the end) to physical objects. 
This kind of ontological reductionism is called token-physi-
calism (see Kaiser (2011, p. 457) and Kaiser (2015, p. 52). As 
Rosenberg (2006) wrote “we’re all physicalists now” (p. 4). 
Therefore, in the philosophy of biology, there is a significant 
agreement within discussions concerning ontology.27 Howev-
er, things change when we focus on other fields, for example, 
the philosophy of mind. In this context, when scholars refer 
to (say) ontological reduction, they have to specify the kind of 
ontological reduction to which they are referring. For exam-
ple, are they referring to type or property physicalism (Kaiser 
2015, p. 52)? Indeed here, the consensus around ontology is 
more delicate. The debate becomes even more confused if we 
turn to the philosophy of psychiatry. In literature, the nature 
of PDs is approached in two main ways: on one hand, the on-
tological status of PDs is discussed in terms of natural kinds, 
namely, are PDs genuine natural kinds or not? On the other, 
the ontological status of PDs is formulated in more specific 
terms of the validity of the diagnosis. Concerning the former, 
it seems that there is (as already mentioned in section 4.2), an 
impasse with regard to treating PDs as natural kinds. Indeed, 
despite a rich literature (Craver, 2009; Cooper 2012, chapter 
4; Hacking 1998, 1999; Haslam 2000; Kendler, Zachar and 
Craver 2011; Sabbarton-Leary, Bortolotti and Broome 2015; 
Zachar 2000, 2002, 2014; Zachar and Kendler 2007), there 
is neither philosophical consensus nor etiological evidence of 
this. In relation to this point, we concur with the cautious po-
sition developed by Cooper (2012). While in previous works 
(Cooper 2005) she asserts that certain PDs could be viewed 
as natural kinds, she later retracts her position, asserting that 
the term natural kind “has become encrusted with metaphys-
ical baggage” (2012, p. 62). For this reason, she proposes a 
more “weak claim” (p. 63) saying that in order to be classi-
fied, PDs only have to be “repeatables”: “some entities in the 
world are alike, and will behave in similar ways” (p. 62). We 
are sympathetic to this position and will return to it later.
To return to the two approaches: while the first – namely, 
PDs as natural kinds – seems to arrive at a philosophical im-
passe,28 we think the second could be philosophically more 
fertile. Different concepts of validity have been proposed 
which attempt to confirm the reality of PDs (Kendler and 
Parnas 2012; Zachar et al. 2015). We cannot explore such a 
large quantity of literature here. We simply wish to stress that 
one reason for this plurality, depends on the fact that validity 
changes its form, according to the theory of knowledge we 
undertake. Since there is a plurality of different kinds of the-
ories of knowledge, one consequence is a plurality of the con-
cepts of validity too (e.g., Zachar 2012). For a simplified (and 
polarized) picture, we focus on the framework elaborated by 
Aragona (2015) who writes that theory of knowledge tends 
toward two directions: 
(1)  one tends toward a correspondence between our rep-
resentations and external reality. In this case the develop-
ment of science consists of successive discoveries that in-
crease the approximation of our representations/models/
theories/diagnosis in relation to external reality. Validation 
in psychiatric nosology relies on “the act of showing that our 
diagnosis corresponds to something external to the diagnos-
tic concept, such as a laboratory marker or neurobiological 
features” (Aragona 2015, p. 42);
(2) another tends towards an active construction of our con-
cepts that does not represent the world as it is, but as we see 
it. The development of science in this case consists of a move-
ment from less to more adequate models. Validation shows 
that diagnosis is adequate, namely, it is in line with the pre-
dictions and needs of the models (ibid.). 
In the former case, validation involves the correspondence 
of diagnosis with the external world. In the latter, validation 
27.  Kaiser proposes a note of caution, writing that there is more to say than “we’re all ontological reductionists. Case closed” (Kaiser 2015, p. 93).
28. For example, Zachar (2000) and Haslam (2000) arrive at opposite conclusions without definitive arguments as to whether PDs are natural kind or not.
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concerns the concept of adequacy (i.e., a model is adequate 
when it permits scientific goals). In the following section, we 
wish to compare the concepts of validity, proposed by Arag-
ona, with the object of our discussion. With the aforemen-
tioned scenarios in mind, we can reasonably argue that the 
operational synthesis that we discussed in section 2 could be 
located in (2), given that we have already identified it with 
Zachar’s notion of practical kinds (section 3). Indeed, the op-
erational synthesis could be seen as a practical procedure to 
obtain adequate models for clinical success. By contrast, our 
theoretical synthesis could be located in (1). Indeed, the HPC 
model assumes that similarities (between diagnostic concepts 
and patients and between patients and patients) provide cer-
tain information with regard to the real features of the world 
(i.e., features of human beings). Nevertheless, in comparison 
with Aragona’s scenario (1), the limitations of the HPC model 
are that we cannot validate PDs through “laboratory mark-
ers” or “neurobiological features”. The lack of etiological ev-
idence is one of the big problems of validation in psychiatry. 
Even efforts to bypass, re-conceptualize or force the problem 
(Ghaemi 2012; Jablensky 2012; Sabbarton-Leary, Bortolotti 
and Broome 2015)29 in the practice of psychiatry, leads it to a 
dead end.30 Our proposal tries to avoid this problem through 
a change in perspective. Indeed, our tactic is to shift the prob-
lem to the HPC model because we think that in this frame-
work, ontology could be grasped in a different way. Indeed, 
concerning validity, the HPC model can be seen as a mirror 
device of external reality. 
The continuous corroboration of cluster/network groups of 
symptoms suggests that they develop in a non-random man-
ner (Rodrigues and Banzato 2015, p. 51). There is some de-
gree of robustness.31 In other words, the HPC model does not 
give back validation in terms of (say) biological etiology, but 
it does mirror indirect information in terms of the robustness 
of the cluster/network group of symptoms (e.g., features of 
human beings). 
The mirror device metaphor is not only proposed as a sug-
gestion. As illustrated in figure 3, it has explanatory power. 
The “PD” is the psychiatric disorder under attention; the 
“mirror device” is the HPC model; “us” are the researchers 
studying that disorder. What is mirrored is the robustness of 
the cluster of symptoms. Researchers cannot directly “see” 
the PD, rather they see it in the reflected image of its robust-
ness, namely, they see a certain number of symptoms (and 
their relations) that do not change (to a certain degree) over 
time. Concerning the epistemological element, we can affirm 
that the HPC model, viewed as a mirror device, is an episte-
mological device (i.e., it is a model) developed to grasp the 
ontological features of the world (i.e., robustness of clusters/
networks of symptoms). This metaphor is explanatory inso-
far as it provides a clear idea of how the HPC model can be 
seen as a mirror device of external reality.
 
Figure 3. The visualization of the HPC model, conceived as 
a mirror device of external reality. The “PD” circle repre-
sents the disorder being considered; the parallelogram rep-
resents the metaphor of the HPC model as a mirror device; 
the nodes and lines in the mirror represent the robustness of 
the cluster/network of the PD; the “US” people represent re-
searchers; the arrows represent the reflection of the image. 
Worthy of note is that this image is a snapshot of reality, 
namely, it is a moment in time. Instead the term “robust-
ness” is embedded in time, more specifically, certain clusters 
of properties are robust compared to a PD mean, and at dif-
ferent times, PDs tend to present those properties.
29. Ghaemi proposes reworking the DSM-5 in order to “force” the research to uncover etiological evidence; Jablensky, historically and conceptually, reflects on 
concepts central for PDS studies, such as “disorders” and “disease”, underlying also that “classifications are provisional and pragmatic tools, which carry with 
them a danger of unwarranted reifications” (Kendler and Parnas 2012, p. 75); Finally, in light of the problem of seeing PDs as natural kinds, Sabbarton-Leary, 
Bortolotti and Broome (2015) try to “bypass” this, reusing the concept of “para-natural kinds” (introduced for the first time by Sorensen (2011, p. 113)) and refer 
to PDs as an “absence” of natural kinds.
30. Of course the Mental Health Research Domain Criteria (RDoC) project works to discover etiological evidence: “the RDoC approach represents a true paradigm 
shift in the classification of mental disorders, moving away from defining disorders based on descriptive phenomenology, and instead focusing on disruptions 
in neural circuitry as the fundamental classificatory principle” (First 2012, p. 16), referring to Kendler and First (2010). Despite certain optimism relating to the 
RDoC (Tabb 2015), no conclusive results have yet been obtained (First 2012, p. 16) referring to Kendler and First (2010). Given that these lines of research have not 
yet led to relevant results, we will, therefore, not elaborate on them further.
31. In a similar way, Slater (2015) with his idea of the Stable Property Cluster (SPC) model, states how the stability of the clusters (not its causes, e.g., underlying 
mechanisms) “is apt for induction and explanation” (p. 396). What Slater calls “stability” is similar to what we call “robustness”, insofar as both refer to an 
ontological “tendency” for the properties to cluster together, permitting induction and explanations.
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We believe that, by seeing the HPC as a mirror device to 
detect the robustness of PDs’ patterns,32 the way the model 
works could clarify the ontological status of PDs, in the sense 
that it provides a means of viewing PDs as robust clusters/
networks of symptoms and symptom relationships. Our sug-
gestion that validity is located within the HPC model itself, 
does not solve the problem of psychiatric nosology, but it 
does present a new way of addressing the issue of validation 
in investigations into PDs.
The position we have just outlined, is in line with Cooper 
(2012, p. 62-63) who writes about the possibility of focus-
ing the classification of PDs on the straightforward concept 
of similarities, rather than the “metaphysical[ly] encrusted” 
concept of natural kind. More specifically, she replaces the 
notion of natural kind with the notion of “repeatables”, which 
refer to the fact that “some entities in the world are alike, 
and will behave in similar ways” (p. 62). Concerning PDs, 
she writes: “if we consider individual cases of mental disor-
der some can be seen to be similar to each other” (ibid.). She 
suggests that in this way, we avoid the metaphysical prob-
lems to which the former approach (i.e., PDs as natural kind) 
gives rise. Cooper (2012) also recognizes that her proposal 
of “repeatables” is a “very weak claim” (p. 63). Nevertheless, 
our account of the HPC model as a mirror device, reflective 
of ontology, could also provide the opportunity to instantiate 
Cooper’s concept of similarities. More specifically, we wish 
to propose that what we “see” in the mirror device could be 
intended as the repeatables by Cooper (2012). Let us con-
sider in which sense this could be the case. We have already 
stressed that our version of the HPC model, compared to PDs 
reflects the real world – specifically in the sense of the robust-
ness of its clusters (or networks). Although these are not al-
ways constant, they are certainly not random! Furthermore, 
we can reasonably say that there are certain clusters (or part 
of clusters) that are more or less robust in the sense that they 
are often similar to one other. We can also affirm that, what 
the mirror device reflects (namely, the robustness of clusters), 
can be seen as an instantiation of Cooper’s repeatables. In this 
way, we propose to see the robustness of clusters as a specific 
instantiation of the general concept of similarity by Cooper. In 
addition, we could claim that the robustness of these clusters/
repeatables refer to the ontology of PDs (namely it refers to 
and reflects on human beings’ features).
Furthermore, Cooper’s account of repeatables solves the dis-
crete/continuous debate in line with our efforts (see section 
3.1). Indeed, Cooper argues that whether a PD is discrete or 
continuous does not influence the concept of repeatables – 
which can work even when psychiatrists conduct inductive 
diagnostic inference (p. 62). In a similar way, we propose 
viewing discrete and continuous as compatible because they 
are both implied in a single model (HPC model, see section 
4.3) and, for this reason, present no problems with regard to 
inductive diagnostic inference.  
More generally, we concur with Cooper in saying that an 
effective way of approaching the classification of PDs is by 
returning to the intuitive concept of similarities.33 We agree, 
because efforts toward discovering an etiological basis to PDs 
could lead research to a dead end. In this vein, we are also in 
line with Kendler when, in the context of discussing the im-
possibility of new, future, essentialist evidences about PDs,34 
he states there will “no more ‘spirochete-like’ discoveries” 
(Kendler 2005, p. 433).
In summary, the operational synthesis could be seen as a 
method in line with Zachar’s practical kinds that assumes the 
classification of PDs as a pragmatic system to achieve scien-
tific goals. On the other hand, the significance of the proposed 
theoretical synthesis must be traced back to the ontological 
dimension of the HPC model. We noted that the ontological 
implications of applying the HPC model to PDs are a grey area 
in the literature. We proposed conceiving of the HPC model 
as a mirror device that gives indirect information – in terms 
of the robustness of cluster/networks – about the structure 
of the world (e.g., features of human beings). All of this is in 
line with the account of repeatables by Cooper (2012). This 
encourages the direction of our proposal.
6. Conclusions
Our proposal was to link the classic debate concerning the 
boundaries of PDs with the HPC model in order to show how 
this model could be seen as an alternative answer to the op-
erational synthesis, proposed by practical psychiatrists. More 
specifically, we called the synthesis that we derived from the 
32. In terms of the kind of realism we are dealing with, we could say that we are line with Schaffner (2012) who writes about a “conditioned realism”. He claims 
that the “direct evidence” of something is conditioned by the acceptance of auxiliary assumptions, i.e., one that describes how instruments are used to observe the 
entity of interest works and another that testifies to the absence of other plausible and incompatible theories for the same “direct evidences”. We are conditioned 
to and accept the assumption, according to which the HPC model, as a theoretical instrument, mirrors reality, giving us - in this context - “indirect evidences” of 
this reality.
33. In a similar way, in section 4.2, we returned to a “deflated” idea of the HPC model.
34. The “spirochete discovery” refers to the discovery that general paresis was caused by a bacterial microorganism and could be cured with penicillin. This 
discovery reinforced bacteria theories (i.e., diseases were caused by bacteria) that were, in turn, a-critically applied to PDs (see Deacon (2013); Kendler, Zachar 
and Craver (2011) and Kendler (2005)). Kendler, with the slogan, “no more ‘spirochete-like’ discoveries” underlines his skepticism of the future possibility of 
identifying bacterial infections as causes (essential properties) of PDs.
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HPC model, a theoretical synthesis. In short, what we have 
proposed is a synthesis between discrete and continuous sys-
tems that is ontologically informative. Firstly, we argued how 
this synthesis could be visualized in the HPC model. Second-
ly, after adopting the HPC model, we specified the kind of 
ontology it provides for PDs. 
More specifically in relation to this last point, we proposed a 
new kind of ontology, using the HPC model, which could be 
seen as a mirror device of external reality. Nonetheless, “ex-
ternal reality” does not mean etiological evidence but rather 
the robustness of the cluster of symptoms. Indeed, our over-
all suggestion for this work is that the robustness of clusters 
of symptoms is an important ontological feature that can help 
in the identification and classification of PDs.
Finally, this article is focused primarily on ontology. Never-
theless, two final remarks concerning explanations are nec-
essary. In general, we believe the HPC/network of symptoms 
model is a useful tool for clarifying the classification of PDs. 
Nevertheless, we do not believe it to be unique. This is be-
cause various and complex factors – including personal histo-
ry, social beliefs, cultural influences, government institutions 
and historical context – are at play. We suggest approaching 
explanations with an attitude of pluralism (Cooper 2012, p. 
63; Haslam 2002a, p. 204). 
For example, if we conceive of the HPC model as a network of 
symptoms, these could be viewed as a central matrix of symp-
tom-symptom relationships; above and below exist other lev-
els of explanation (biological, psychological, social, cultural), 
see Kendler (2012). For example, the cause of a mental disor-
der could be a traumatic event in a patient’s life, and this fun-
damental factor must be part of the general knowledge relat-
ing to this disorder, even if it is not part of the HPC model.35 
In this vein, the HPC model must form part of more inclusive 
studies. A further final remark is necessary. Our argument 
in relation to the classification of PDs’ boundaries is philo-
sophical and theoretical. Diagnosis and treatment belong to 
different disciplines and research domains. Between them 
exist discrete boundaries which must be respected. However, 
we believe that cross-cutting and integrative approaches will 
prove fruitful, if they are elaborated critically and scientifical-
ly, and could reveal exciting new research directions, ripe for 
examination.
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